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ABSTRACT
Metals generally tend to move to its original state by corrosion process. Mild steel is 
an alloy form of iron, which undergoes corrosion easily in acidic medium. Palm 
cooking oil waste (PCOW) was introduced as a new organic corrosion inhibitor due to 
its fatty acids content. PCOW was soluble and stable in water at pH 11, 50°C with 
ratio 75: 25 oil to water respectively. The reaction between fatty acid in PCOW with 
NaOH was produced surfactants which solubilise oil in water and produce o/w 
emulsion. The fatty acids in PCOW were further reacted with diethylene triamine to 
increase the adsorption process o f PCOWAI on steels surface. The inhibition 
behaviour of palm cooking oil waste inhibitor (PCOWAI) on mild steel in 1M HC1 as 
corrosive solution containing different concentrations of PCOWI at 299, 323 and 
343K was investigated by weight loss and potentiodynamic polarization and 
electrochemical impedance spectroscopy. It has been observed that corrosion rate 
decreases and inhibition efficiencies and surface coverage degree increases with 
increasing in PCOWI concentration. The maximum inhibition efficiency 100% was 
observed in the presence of 0.25 M inhibitor at 299K. The recorded potentiodynamic 
polarization data indicated the basic modification of steel surface as a result in a 
decrease in the corrosion rate. The results from this corrosion test clearly reveal that 
the PCOWAI behave as a mixed type corrosion inhibitor with the highest inhibition at 
0.25M. The experimental data fitted into Temkin adsorption isotherms. PCOW 
exhibits a very good performance as a corrosion inhibitor for mild steel in 1M HC1. 
Corrosion inhibition could be explained by considering an interaction between metal 
surface and the inhibitor. Data obtained from EIS measurements, were analyzed to 
model the corrosion inhibition process through appropriate equivalent circuit model, a 
constant phase element (CPE) has been used. Surface analyses via scanning electron 
microscope (SEM) shows a significant improvement on the surface morphology of the 
mild steel. SEM studies reveal the formation of film on the metal surface. X-ray 
photoelectron spectroscopy (XPS) analysis was carried out to study the inhibition 
mechanism of PCOWAI on corrosion of mild steel in 1 M HC1 solution. The binding 
energy values revealed the presence of carboxyl and amide group enhance the 
adsorption process of PCOWAI molecules on mild steel surface.
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CHAPTER ONE
INTRODUCTION
1.1 BACKGROUND TO THE STUDY
Mild steel is commonly used as constructional material in many industries due 
to its excellent mechanical properties and low cost [1-3]. Mild steel is easily corroded 
when exposed to corrosive media such as acid, alkali and salt solution [1, 4, 5]. 
Inhibitor is one o f the ways to minimize the corrosive attack of metallic material that 
cause by aqueous solution and aggressive environments [1, 4], By definition, 
corrosion inhibitor is a chemical substance which used to retard the corrosion rate of 
mild steel in corrosive media [2]. Corrosion inhibitors will reduce the rate of either 
anodic oxidation or cathodic reduction or both [7, 8]. Inhibitors act as a barrier layer 
between the metal and environment by working as a film over the metal surface on the 
steel surface [3, 9, 10]. The effective corrosion inhibitor usually have an active 
functional group such as nitro (-N O 2), hydroxyl (-OH), heterocyclic compound and n 
electron [4, 7, 11].
Nowadays, organic inhibitors become one of the effective methods used to 
prevent corrosion [4, 5, 12]. Most of the organic inhibitors contain nitrogen, sulphur, 
phosphorus, oxygen and heterocyclic compounds with a polar functional group and a 
conjugated double bond have been studied to reduce corrosion rate of mild steel [3, 4, 
12],The mechanism of adsorption and relationship between inhibitor structures and 
inhibitor adsorption properties need to be considered during the research on organic 
corrosion inhibitor [11]. Furthermore, adsorption of inhibitor is influence by many 
factors such as the nature and surface charges on the metal, the type of aggressive 
media and the nature of its interaction with the metal surface [2, 12, 13]. The 
inhibition process of organic inhibitor works when water molecules at steel surface are 
replaced by inhibitor molecules and inhibit corrosion on mild steel [7, 13, 14],The 
usages of organic product or waste as corrosion inhibitor become a trend in corrosion
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